Regional distribution of pituitary adenylate cyclase activating polypeptide (PACAP) in the rat central nervous system as determined by sandwich-enzyme immunoassay.
We investigated endogenous levels of a novel peptide, pituitary adenylate cyclase activating polypeptide (PACAP), in the rat central nervous system. The amount of PACAP was measured by means of highly specific and sensitive sandwich-enzyme immunoassay. This assay system following HPLC analysis revealed that PACAP38 was a major portion of the total PACAP immunoreactivity and PACAP27 levels were negligibly low in the brain. Therefore, we measured the amount of PACAP38 in 62 regions punched out from frozen tissue sections. High amounts of PACAP38 were found in the lateral septal nucleus (intermediate part), diagonal band, central amygdaloid nucleus, several parts of the hypothalamus (suprachiasmatic, supraoptic, periventricular and arcuate nuclei), central gray, interpeduncular nucleus and dorsal raphe. The suprachiasmatic, paraventricular and periventricular hypothalamic nuclei showed the highest levels. A moderate amount of the peptide was observed in the lateral septal nucleus (dorsal part), medial septal nucleus, medial amygdaloid nucleus, thalamus (paraventricular, paratenial, central medial, ventromedial, reuniens and rhomboid nuclei), hypothalamus (lateral hypothalamic area and mammillary body), ventral tegmental area, interfascicular nucleus and in the locus coeruleus. Such a distribution of endogenous PACAP38 did not parallel the localization of PACAP binding sites which we had demonstrated recently. Moreover, the topographical distribution of PACAP38 observed in the present study differed from that of VIP which had been previously reported. The present results suggest that PACAP38 may have a neurotransmitter/neuromodulator role which is different from that of VIP in the central nervous system.